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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST Ha YpPOBHE YINIYyOJIEHHOTO W3Y4YEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyeHue nmpeamera, peaqu3yeMoe B YCIOBUAX AU(GEepeHLHPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IIEe00pa30BATENBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
OpOAODKEHHs OOyuYeHHUsI B OpraHu3auusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mnporpamme no XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM €  OCHOBOMNOJIAraroUMMHU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB O0y4YeHHs] M TpeOOBaHMUH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIMH:

e uH(OpPMAMOHHO-METOANYECKAs, peanu3aluus KOTOpol obecrieunBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOIIed cTpaTeruu
oOyueHus, BOCIUTAHUS U PAa3BUTUS 00YYAIOIIMXCSl CPEICTBAMU MPEAMETA,
U3y4aeMoro B paMKaX KOHKPETHOIO pouis;

® OpraHM3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpPUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTepUCTHK; MOAXO0A0B K (POPMUPOBAHMIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJISI M OLIEHKM 0Opa3oBaTeNIbHbIX JOCTHKEHHM OO0ydJarommxcs B
pamMKax MTOTOBOM arrectanu B (GoOpMe E€IMHOTO TOCYAapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



® YCTaHABJIMBACT MHBAPUAHTHOE IMPEAMETHOE COJEp)KaHUE, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX mpoduieii, mnpeaycMaTpuBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e naéT MPUMEPHOE pacCIpe/eieHHe Y4eOHOro BpPEMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

® [IpeasiaracT MPUMEPHYIO TIOCIEJOBATEIBHOCTh HU3YYEHHUS Y4eOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e NaéT METOAMYECKYI0 MHTEPHPETALHNIO LIeJIel U 3a7a4 U3y4eHus IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakKXke€ C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOW MporpaMMol MO  XUMHUU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBIISIOUICH coliepikaHusl yueOHOro mpeaMmera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpA €ro BapUaTUBHOM COCTaBIISIOILEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJEHHOrO U3Y4YEHHUS HalpaBlIeH Ha pean3alulio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHMs B paMKaxX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMSIX CPETHETO Mpo(ecCHOHANIbHOTIO
oOpa3zoBanus. B 95Toll CBs3M M3yueHHE MpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopasoanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUH HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHseTcs  (HOpMUpOBAHMEM  TIpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeiIMeTa B JAaHHOM Cllydyae akleHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy)KaT OCHOBOW Uil H3y4YEHUs
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHEro obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmupoBaHHe NPEICTABICHUNA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuled posd B O0ecredyeHHH
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

® OCBOGHME CHCTEMBbl 3HAHUM, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKLHU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 00mmx
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHme y O0yJaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KIIFOUEBBIX MJIEW W TPOOJIEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIIOJNB30BAHUEM U  TEepepabOTKOM
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HaHWUS,
HEOOXOMUMBIX JUIsI TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYCCKHUX SIBICHHM, WMEIOIMNX MECTO B
IPUPOJIE, B MPAKTUYECKOU JIEATETbHOCTH U MTOBCETHEBHOM KU3HH.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMeTa «XUMHS» Ha  yIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE 1IEeTTU U 3a]]a9H, KaK:

® BOCIUTaHUE YOEKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHWIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

® pa3BHUTHE MMO3HABATEIIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMoOOpa30BaHWUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OO0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

e (opmMupoBaHHE YMEHUW W HABBIKOB Pa3yMHOI'O MPHUPOIOTOIL30BAHMS,
Pa3BUTHE DKOJIOTHYECKON KYJIbTYpPbI, TPUOOPETEHUE OIBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEITESIbHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiTyOJeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COJEP XAHME OBYUYEHUA
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOAAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3AMA AaTOMHBIX —OpOUTasei
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLenTopHbId). TUNBl NEepeKpbIBaHUS aTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykiIeopuie u
anekTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHMSI
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBIE  (POPMYJIBIL.
CtpykTypHble (OpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepuss. Buapl u3omMepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
OnexTpoHHbe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o Ki1accUpUKALMK OpraHnyeckux BeniecTB. lloHatue o
¢bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruyueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJIEIbHBIX IIPEICTABUTEIICH.

Oco0eHHOCTH U KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHMYeCKHX BEIIECTB W MaTepuajlaMud Ha HUX
OCHOBE, OMNBITHl 110 MPEBPALIECHUIO OPTraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(utaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKY
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonornueckuil psj ankaHoB, o0mias ¢popMysia, HOMEHKJIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYIN AIKAaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiysl aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJUMEpHU3aund U okucieHus. IIpaBuino MapkoBHHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaineil yriepona. @u3nyeckue CBOMCTBA aJTKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUsl B OEH30JbHOM KOJIbLE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib U npoayKTsl ero nepepadotrku. CnocoOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaencTBHE IUTraJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YTIEBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STHUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaime opranuyeckue coeJHHECHNUS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KAueCTBEHHAs pEaKlys Ha MHOTrOaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJIETUIBI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroooOpa3ue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nyecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIIPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. lIpuMmeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiunono3a. CTpoeHMe MakKpOMOJIEKYJl Kpaxmajia, TJIUMKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneincTue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCcKUe MPOU3BOJHbIE amMmMmuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBHE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuyd Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUYECKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THUIAPOIU3, ACHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAJbHBIX 3aJad IO TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonmumepubie Marepuanbl. I[lmactmacchl (NOJMATUIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MTPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJieKyJIsipHOM (OpMysibl OpraHMYE€CKOTO COCAMHEHHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEHIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (QopMyIIbl
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeaMETHBIX CBS3EH NMPU U3YYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI U3MEPEHUsS, CKOPOCTb, JHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUHM € CHCTEMHO-AESTEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0Opa3oBaHMs BBIJICICHBI CJIEIYIOIIME COCTAaBJISIONIME: OCO3HAHUE
OOy4alolMMHUCST POCCUHCKON Tpa)KIaHCKOM HIAEHTHUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTU U CAMOOIPEAEIICHUIO; HATMYME MOTUBALIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMU M HOpPMaMH TIOBEJCHUS; HaJIHuue
MIPABOCO3HAHUS, SKOJIOTUIECKOU KYJIbTYPHI; CIIOCOOHOCTh CTABUTH IIEJIH U CTPOUTH
YKU3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATETPHOM W TIPAKTHUYECKON EATEIBHOCTH
00yJaromxcs B MPOLEcce peaan3aii 00pa3oBaTeIbHON AeITEIbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
oOyuJaroluxcs B MPOIECCEe pean3allid 00pa30BaTENbHOM AESITEIBHOCTH, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIUMHUCSA CBOUX KOHCTUTYIIMOHHBIX IpaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTH TMPH CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBIMOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX NPU aHAIHU3€ PA3TUYHBIX BHJIOB YU4EOHOH NeATEIHbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[EHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€UYECTBEHHON XMMUH;

YBOXEHHUSI K TIPOIIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPUJIOKEHUST XUMHH, OCO3HAHHMS TOTO, YTO JAaHHbIE HAyKH €CTh pe3yibTar
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPpyZAa YYE€HBIX U PAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M IOCTYIKHM CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NEeSATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPUECKOW W  JPYruX BHUAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEIMETHBIX 3HAHUHN TI0 XUMUHU;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHX MPOILIECCOB HA COCTOSTHUE MIPUPOITHON U COIMATILHON CPEJIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpesie, YMEHHsI TPOTrHO3UPOBATh HEOJIArOMpUSTHBIE IKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUSl CHeUUPUKA XUMUU KaK HAyKd, OCO3HaHUs €€ poid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JUJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTHUECKOM 0€3011acCHOCTH, B Pa3BUTUM MEIUIIUHBI, 00ECIIEYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIFHO MCIOJBb30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHUW 10 XUMHUH B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenu(HUKYy METOIOB TIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIe Y4eOHbIC NEeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (yHKIIMOHATIbHOMN
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

1) 6a30Bble JJOoruvyeckKune JaeMcTBUsI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh LEeMu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

WCIOJIb30BaTh IMPU OCBOCHUHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEpHbIE MPU3HAKU MOHSATUM M YCTAHABJIMBATH MX B3aMMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCU(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXXJEeHHUS (MHIAYKTUBHbBIC, JICIYKTHUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;



IPUMEHSATH B MPOLIECCE MMO3HAHUS WCIIOJIb3YEMbIE B XUMHH CUMBOJINYECKUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pEelIeHUH YYEOHBIX IO3HABATENBHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HAa3BAHHBIE MOJIEJIbHBIE MPEICTABICHUS JIJIsl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LIEIHN U 3a/1a4U UCCIIEOBAHMS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/JI€Th HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U  TPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIaHHOM padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX MCTOYHHMKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOJMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMabHYIO  (QOpMy  NpeCTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;



HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKA3bIBaTh UIeU, (HOPMYIUPOBATH CBOU MPEJI0KEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHS MPE/TI0KEHHOM 3a1a4H;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IMO3HABATEIBbHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUUECKOW padOThI MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaIn3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM ITyTEM COIIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISTH CBOIO IO3HABATEILHYIO
JIeATEIIbHOCTh, OMpenensis €€ eI W 3ajlaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHaau3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA yriayOaEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
10 TIOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHWM B Pa3IMYHbIX yUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
POTpaMME II0 XUMHUHM NPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHHUS.



10 KIIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpPMHPOBAHHOCThH MPEJCTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEUIEHUH NPOOJIEM 3KOJIOTMYECKOM, SJHEPTEeTHYECKOU U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTE€pHaJOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnun PalMOHAIIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YeJloBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE IMOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U JIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3alus aTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (Gopmynsl (pa3BEpHYThIC, COKpallEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPO/BI,
KHCIIOPOJ- U a30TCOJAEpKAIlMEe OPraHUYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(mepuoanueckuit 3axkoH J[. M. MennmeneeBa, Teopus CTPOEHHUS OpPTraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS DBHEPrUM TPU XUMUYECKHUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHU; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKluil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPHUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TOHSATHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;

c(hOpMHPOBAHHOCTH YMEHHUIA:



WCITOJIP30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEIETHBIX) (DOPMYIT OPraHUIECKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKIUA U PaCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  MOCPEJCTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUU
UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
HomeHkiatype (IUPAC) u npuBoAuTh TpUBUATIbHBIE Ha3BaHUS I OTIEIbHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsI KHCIIOTa, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KHUCIIOTHI,
TVIMIAH, aJJlaHuH, MaibTo3a, (PpyKTO3a, aHWJIWH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OPTaHWYECKUX COCIWHCHHMSX (KOBAJICHTHAsS W WOHHAS CBS3b, G- H T-CBS3b,
BOJIOPOJTHAS CBSI3b);

chOpPMHPOBAHHOCTh yMEHUSI MPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMCHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYEeCKUEe M XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH pPa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHMX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHMYCCKUX COSAMHEHUH OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;



c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbsi (He(Th, TPHUPOIAHBIM Ta3, Yrojib), CIOCOOBI €ro mnepepadboTKu U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMCHHH: TIPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKON
(GbOopMyJIBI BEMIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATENIbHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTkon
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOIydeHHEe W W3yYeHHE CBOMCTB OPraHUYECKHX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTraHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATBHBIX
3alad 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BellecTBaMU H J1a0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY U
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
HaumenoBanue KoauvecTBo yacoB

Ne JIeKTPOHHBIE (IU(PPOBHIE)
pas3aesioB U TeM Konrtpoabnbie IIpakTuueckue

n/n Bcero oOpa3oBaTreJIbHbIE PecypChl
NMPOrpamMmbl padoThI padoThbI

Pasznea 1. Teoperuyeckue 0OCHOBBI OPraHU4YeCKON XUMHHU
[Ipenmer oprannyeckon
xumud. Teopust cTpoeHust https://resh.edu.ru http://school-

1.1 OpPTaHUYeCKUX 8 1 0 collection.edu.ru/collection/chemistry
coeauHeHuit A. M. http://him.1september.ru
byrtneposa

Htoro mo pazaeny 8

Paznen 2. YrieBoaopoabl
IT

21 Fle ZI;ZHZHB;G . 5 1 0 https://resh.edu.ru

' Y AOPOA http://him.1september.ru
QJIKAHBI, [IUKJIOATTKAHbI
H

) enepiz[e;m:me - y . . https://resh.edu.ru http://school-

: TJICB bl: AJIKEHBI, } : i
Y PO collection.edu.ru/collection/chemistry
QJTKAIMEHBI, aJTKUHBI

53 ApomaTHueckue g 1 0 https://resh.edu.ru
' YIJIEBOIOPO/IbI (apPEHBI) http://him.1september.ru
94 [TpupoHBIC HCTOYHUKH 4 0 0 https://resh.edu.ru

YTJIE€BOAOPOIOB U UX

http://him.1september.ru



https://resh.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://resh.edu.ru/
http://him.1september.ru/
https://resh.edu.ru/
http://him.1september.ru/

nepepadboTKa

95 ["anoreHnpon3BoIHbIE
' yIJIEBOJIOPOIOB

Hroro no pazneny

4 0

35

Paznen 3. Kuciiopoacoaep:xkamue Oprann4ecKue coeIuHeHUust

https://resh.edu.ru

http://him.1september.ru

https://resh.edu.ru
Nl . D 11 1 )
3 CrmpTht. dexon http://him.1september.ru
KapOoHumnbsHbie
32 | wreromms, Kapbomomte | 21 ) hitps:/iresh.edu.ru
' - P http://him.1september.ru
KHCJIIOTEI. CJIO)KHBIG
a¢upsl. Kups
https://resh.edu.ru
3.3 b 9 1 )
FICBORT http://him.1september.ru
Hroro no pazneny 41

Pa3znen 4. A3orcoaeprkaniue opraHuyeckre coeIMHeHus1

AMUHBI. AMUHOKHUCJIOTHI. https://resh.edu.ru
4.1 12 1 )
Benku http://him.1september.ru
Uroro no pazaeny 12

Pa3znen 5. BeicokoMoJIeKyJISIpHbIE COeIHHEHUS

51 BrIcOKOMOJIEKYIIApHBIE

COCINUHEHNA

: 1

https://resh.edu.ru

http://him.1september.ru
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Htoro no pazneny 6

OBIIEE KOJIMYECTBO

2
YACOB I10 ITPOTPAMME 10




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/
n

Tema ypoka

[Ipenmer u 3HaueHHE

OPraHUYeCKON XUMUH,

MPE/ICTABICHUE O
MHOT000pa3uu
OpraHUYECKUX
COCIMHEHNH

KoauuyecTBO 4acoB

Bcer
0

KoHTpoJbHBI
e padoThbl

IIpakTnyeckn
e padoTsl

JMara JIeKTPOHHBbIE IU(PPOBHIE
H3y4yeHn  oOpa3oBaTesibHbIE
| pecypchbl

https://resh.edu.ru

3JI€KTpOHHOC CTPpOCHHUC

aToma yriepojaa
(OCHOBHOE H
BO30YXKIEHHOE
COCTOSIHUS1).
BanxentHnie
BO3MOKHOCTH aToMa
yrieposaa
XUMHUYECKas CBSI3b B
OpraHUYECKUX
COCITMHEHHUSIX.
MexaHu3Mbl
oOpa3zoBaHUs

https://resh.edu.ru

https://resh.edu.ru
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KOBQJICHTHOH CBSI3H,
CHI0COOBI pa3pbiBa
CBA3EHU

Teopus cTpoeHus
OPTraHUYECKUX
coequHeHuii A. M.
byrtneposa

https://resh.edu.ru

Buasl uzomepun:
CTPYKTypHas,
MPOCTPAHCTBECHHAS.
DneKTpoHHBIE 3(PPEKTHI
B MOJIEKYJIax
OPTaHUYECKUX
COEIMHECHUH

[IpencraBienue o
KJ1accuuKauu u
cUCTeMaTH4ecKas
HOMEHKJIaTypa
(IUPAC) oprannueckux
BEILECTB
Knaccuduxanus
peaKuuii B
OpPraHUYECKON XUMUU
KoHnTtposnbHas padota
no teme "lIpeamer

https://resh.edu.ru

https://resh.edu.ru/

https://resh.edu.ru

Pemry
EI'D:https://ege.sdamgia.ru
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https://resh.edu.ru/
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OpraHuYeCcKON XuMum'"

I~

AJIKaHBI:
TOMOJIOTUYECKUMN P,
obmras ¢popmyna,
HOMEHKJIATypa U

https://resh.edu.ru

9 www.school-
U30MEpHsL, .
collection.edu.ru
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOGHI/Ie MOJIeKy.H
dusnueckue u https://resh.edu.ru
10 XUMHYECKHUE CBOMCTBA www.school-
AJIKAHOB collection.edu.ru
HaXO)KIleHI/IC AJIKAHOB B
C 5 https://resh.edu.ru
IIpupoac. CImoCOObI
11 pHp WWWw.school-
OJIYUYCHUA U -
Y4 collection.edu.ru
HpI/IMeHCHI/IC AJIKAHOB
[{uknoankaHbl: oO1mas
popmya,
HOMCHKIJIAT anu
yp https://resh.edu.ru
nu3oMepus,
12 p wWww.school-
0COOEHHOCTH CTPOEHUS )
. collection.edu.ru
U XUMHNUYCCKUX CBOI/ICTB,
CHOCOOBI MOTY4YEeHUS U
MIPUMEHEHUE
13 KouTtponbHas pabota Pemury
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o teme "AakaHpr"

EI'D:https://ege.sdamgia.ru

/

AJIKEHBI:
TOMOJIOTUYECKUMN P,
obmras ¢popmyna,
HOMEHKJIATypa,
AJIEKTPOHHOE U

14
MPOCTPAHCTBEHHOE
CTpOGHI/Ie MOJ'IeKy.TI.
CrpykTypHas u Luc-
TpaHC-I/I3OMepI/IH
AJIKCHOB
dusunueckue u
. https://resh.edu.ru
XUMHUUYCCKHUEC CBOUCTBA
15 Www.school-
ankeHoB. [IpaBuiio .
collection.edu.ru
MapkoBHUKOBa
c 5 https://resh.edu.ru
ITIOCOOFLI ITOJI CHUA U
16 I WWWw.school-
HpI/IMeHeHI/IC AJIKCHOB .
collection.edu.ru
IIpakTrueckas padora
P p https://resh.edu.ru
Ne 1 mo teme
17 | www.school-
[Tonyuenue sTunena u :
. collection.edu.ru
HsyquHe €Iro CBOUCTB
18 Penrenue pacuéTHbIX https://resh.edu.ru

3aJ1a4 Ha OIIpCACIICHNC

www.school-
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MOJICKYJISIPHOM collection.edu.ru
bopMybI
OPraHrYECcKOTo
BEILIECTBA
AJKaaueHbl:
COIIPSDKEHHBIE,
W30JIMPOBaHHEIE, https://resh.edu.ru
19 KyMYJHUpPOBaHHBIE. www.school-
OcobeHHocTH collection.edu.ru
ANEKTPOHHOTO
CTPOCHHUS
. https://resh.edu.ru
20 XHMquHCKHe CBOICTBA www.school-
CONPSIKEHHBIX IUEHOB )
collection.edu.ru
CriocoObI TTOJTyUeHUsS U https://resh.edu.ru
21 IpPUMEHEHNE www.school-
aTKaNeHOB collection.edu.ru
AJIKVHBI:
TOMOJIOTHYECKHUM P,
obuwast Gopuyna, https://resh.edu.ru
22 HOMEHIIATYPa, www.school-

9JICKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHE MOJICKY/I,
(bu3nYecKre CBOMCTBA

collection.edu.ru
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XUMHUYECKUE CBOUCTBA

https://resh.edu.ru

23 www.school-
HIKHHOB collection.edu.ru
KauecTBeHHnbie https://resh.edu.ru

24 peakiuy Ha TPOMHYIO www.school-
CBSI3b collection.edu.ru
T —— https://resh.edu.ru

25 www.school-
MIPUMEHEHNE aTKHHOB collection.edu.ru
Pemenne 3amay: https://resh.edu.ru

26 pacdéThl 10 ypaBHEHUIO www.school-
XUMHYCCKOHN peaKIun collection.edu.ru
KontponsHas pabota Pemry

27 1o Teme "AJKaHbI. ET'3:https://ege.sdamgia.ru
AJKeHbI. AJIKUHBL" /

ApEeHBI:

TOMOJIOTHYECKHUM P,

obmas ¢popmyna,

HOMEHKJIATYypa. https://resh.edu.ru

28 DJIEKTPOHHOE 1 www.school-
POCTPAHCTBEHHOE collection.edu.ru
CTPOCHHUE MOJIEKY
O€H30J1a U TOJIyoJIa, UX
¢du3nueckue cBOCTBa

29 XUMHYEeCKHEe CBOMCTBA https://resh.edu.ru



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/

ApCHOB: PCAKIINHU
3aMCIIICHUA

Www.school-
collection.edu.ru

XUMHUYECKUE CBOUCTBA
apEHOB: peaKIuu

https://resh.edu.ru

30 IPHUCOCIUHEHNS, www.school-
OKHCJIEHHE TOMOJIOIOB collection.edu.ru
OeH3o0J1a
OcoOeHnocTH https://resh.edu.ru

31 XUMHYECKHX CBOMCTB www.school-
CTHpOJIa collection.edu.ru
Pemenune pacu€rHbix
At Ha Onpef[eneHHe https://resh.edu.ru

32 OISRy BIpHOR www.school-
(opwryset collection.edu.ru
OpPraHUYECKOro
BEIIICCTBA
O A —— https://resh.edu.ru

33 www.school-
MPHMEHEHHE apeHOB collection.edu.ru
Penermieckas cBAsb https://resh.edu.ru

34 Me>1<z[y pa3IndYHbIMHA WWW.SChOOl-
faccamt collection.edu.ru
YIJIEBOAOPOIOB

35 KouTtponbHas pabota Pemry

o teme "

EI'D:https://ege.sdamgia.ru



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://ege.sdamgia.ru/

ApomaTuyeckue
yraeBoaopoab"”

I~

[TpupoansbIi ras.

https://resh.edu.ru

36 [TomyTHbIe HEDTAHBIC www.school-
rasel collection.edu.ru
KamenHsbIit yromib u https://resh.edu.ru

37 POAYKTHI €T0 www.school-
nepepadboTKu collection.edu.ru
HedT1b 1 ciocoOsI €
nepepadoTKH. https://resh.edu.ru

38 [Tpumenenue www.school-
IPOAYKTOB collection.edu.ru
nepepaboTKu HedTH
['eneTnyeckas cBs3b hitps://resh.edu.ru

39 MEXTy Pa3InIHBIMU . school-
foraceantit collection.edu.ru
yIJIEBOAOPOIOB
["anorenonpoun3BoaHBIE
YTJIIEBOAOPOJIOB: https://resh.edu.ru

40 9JICKTPOHHOE CTPOCHHUE; www.school-
PEaKIH 3aMEIIECHHUS collection.edu.ru
rajoreHa
JleiicTBHE MIEIOYeH Ha https://resh.edu.ru

41 TaJIOTCHITPOU3BOTHBIC. www.school-

B3aumoneiictBue

collection.edu.ru



https://ege.sdamgia.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

JUTAJIOTCHAJIKaAHOB C
Margim€mM M IMWHKOM

O060011eHNE U
CHCTEMATH3AINS

https://resh.edu.ru

42 . www.school-
3HaHHH 1P agﬂej]y collection.edu.ru
YraeBonopoasl
KonTponbHas padota Perry
43 10 TEME EI'D:https://ege.sdamgia.ru
"YrieBoaopoasr” /
[IpenenpHbIE
OJIHOATOMHBIC CITUPTHI:
TOMOJIOTHYCCKUN P,
obmas popmyia, https://resh.edu.ru
44 CTPOEHHE MOJICKY!I, www.school-
u30Mepus, collection.edu.ru
HOMEHKJIATypa,
KJ1accudukanus,
dbu3nYecKre CBOMCTBA
XHUMHYECKHE CBOMCTBA https://resh.edu.ru
45 MpeIeITbHBIX www.school-
0JIHOATOMHBIX CITUPTOB collection.edu.ru
CriocoObI TIOJTydeHUs U https://resh.edu.ru
46 IPUMEHEHUE www.school-
0JIHOATOMHBIX CITHPTOB collection.edu.ru
47 [IpocTeie 3¢upsr: https://resh.edu.ru



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/

48

49

50

o1

52

HOMEHKJIaTypa U
U30MeEpHs,
0COOEHHOCTH
bU3UYEeCKUX U
XHMHUYECKHX CBOMCTB

MHoroaromHslie
CIIUPTHI:
ATHJICHTIINKOJb U
TJIMIEPYH, UX
busnueckue u
XUMHUYECKHE CBONCTBA

CrocoObl OJTy4YeHHUs U
MPUMEHECHUE
MHOTOaTOMHBIX
CIIUPTOB

DEeHOJI: CTPOCHUE
MOJIEKYJIbI, PU3HYECKHE
CBOMCTBA. TOKCHUYHOCTH
dbenona

XUMHUYECKUE CBOUCTBA
dbeHona

Crioco0b!I osTyueHus: u
npuMeHeHue GeHoa

Www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru
https://resh.edu.ru
www.school-
collection.edu.ru



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

[IpakTudeckas padota
No 2. Pemtenne

https://resh.edu.ru

53 AKCIIEPUMEHTATLHBIX www.school-
3aJ1a4 110 TeMe collection.edu.ru
"CrupThl ¥ peHOITB"

KontponsHas pabota Pemry

54 1o Teme "CHupThl 1 EI'D:https://ege.sdamgia.ru

dbenomnpr" /

AIbaETUIBI U KETOHBI:

AJIEKTPOHHOE CTPOCHUE

KapOOHUJIBHOMN TPYIIITHI; https://resh.edu.ru

55 TOMOJIOTUYECKHE PSIBI, www.school-
oOmmas gpopmyia, collection.edu.ru
HU30MEpHs U
HOMEHKJIaTypa
AJbaeruasl u KG:I:OHBIZ https://resh.edu.ru
(u3nYecKue CBOICTBA;

56 www.school-
peaiitn collection.edu.ru
MIPUCOCTUHEHUS
Peakiuy oKuciaeHus u https://resh.edu.ru

57 KaueCTBCHHBIC PEAKITUN www.school-
aJIBJAETUIOB U KETOHOB collection.edu.ru
CriocoGe! HomyHenus https://resh.edu.ru

58 www.school-

AJIbACTU 0B 1 KCTOHOB

collection.edu.ru



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

59

60

61

62

63

OIHOOCHOBHBIE
peIeIbHbBIE
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHUS
UX MOJIEKYIT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCJIOT,
uX (pU3NYECKHe
CBOMCTBaA

XUMHUYECKHE CBOMCTBA
MpeIeTbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCJIOT

Oco0eHHOCTH CBOMCTB
MYypPaBbHUHOU KHCIIOTHI.
MHuoroo6pa3zue
KapOOHOBBIX KUCJIOT

OcoOeHHOCTH CBOMCTB:
HETPeIeTbHBIX U
apOMaTHYCCKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
KHCJIOT.

https://resh.edu.ru
Www.school-
collection.edu.ru

https://resh.edu.ru
WWW.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

[IpencraBurenu
BBICIINX KapOOHOBBIX

KHCJIOT

[TousiTre o https://resh.edu.ru
64 IIPOU3BOIHBIX www.school-

KapOOHOBBIX KHUCIIOT collection.edu.ru

Crioco0ObI TToNTydeHuUs U https://resh.edu.ru
65 IPUMEHEHNE www.school-

KapOOHOBBIX KUCIIOT collection.edu.ru

CrnoxHble 3QUpBI:

TOMOJIOTHYCCKUN P, https://resh.edu.ru
66 oOmras popmyia, www.school-

U30MEpHUS U collection.edu.ru

HOMEHKJIaTypa

duznyeckue u https://resh.edu.ru
67 XUMHYECKHE CBOMCTBA www.school-

a¢upoB collection.edu.ru

Pemenne pacuérHbIx

3a7a4: M0 ypaBHEHHIO

RUMUFCCROM pediintt, https://resh.edu.ru
68 Hd ONPEACIICHHE www.school-

MOJIEKYJISIPHON
bopmybl
OPraHHYECKOTO
BEILECTBA

collection.edu.ru



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

[TpakTrueckas padorta
No 3. Pemrenue

https://resh.edu.ru

AKCIIEPUMEHTATLHBIX
69 www.school-
3a/7a4 10 TEME ;
| collection.edu.ru
KapOoHOBBIE KUCTOTHL.
CnoxHbie 2pupsr"
Kupel: ctpoenue
b P p ’ https://resh.edu.ru
U3UYECKUE U
70 . www.school-
XUMHUYECKUE CBOMCTBA ;
collection.edu.ru
(runponus)
Oco00OEHHOCTH CBOMCTB
KHUPOB, COJIEPIKAIIUX https://resh.edu.ru
71 OCTaTKH HEMpPEIeTbHBIX www.school-
KUPHBIX KHCIOT. JKUpbI collection.edu.ru
B IIPUPOJIC
Mpruia kKak coinu
BBICIINX KapOOHOBBIX
KHCJIOT, KX MOIOIIEE https://resh.edu.ru
72 neiicreue. [Toustue o www.school-
CUHTETHUYECKUX collection.edu.ru
MOIOIIHMX CPEACTBAX
(CMCO)
[eHeTUYEeCKas CBS3b https://resh.edu.ru
73 YIIICBOJIOPOIOB U www.school-

KHUCJIIOPOACOACPIKAIINX

collection.edu.ru



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

OPraHUYCCKUX BCIUICCTB

Pacuyétrl o

https://resh.edu.ru

74 ypaBHEHUSIM www.school-
XMMHYECKUX peaKInil collection.edu.ru
KouTpoapHas pabora

0 ep e "Ka 6po OBBIE Periry
10 TEM HOBBI )

75 P EI'D:https://ege.sdamgia.ru
KUCJIOTHI. CII0KHBIE /
a¢upsl. Kupsr". -

OoOmrasa
XapaKTEPUCTUKA
P p https://resh.edu.ru
TJIEBOJIOB U

76 y WWwWWw.school-

KJaccuukanus .
collection.edu.ru

yTJIeBOJI0B (MOHO-, JIH-

Y TIOJICaXapH/ibl)

Monocaxapubl: https://resh.edu.ru

77 du3HIecKre CBOWCTBA U www.school-
HAXO0XKJICHUE B IIPUPOJIC collection.edu.ru
[IpumeHeHue TIIF0KO3HbI,

p https://resh.edu.ru
€€ 3HaueHueE B
78 Www.school-
JKU3HEAEATEIILHOCTH ;
collection.edu.ru
OpraHusma
HrcaxapHbl: caxaposa,
A P p https://resh.edu.ru
MaJIbTO3a Y JIAKTO34.
79 WwWw.school-

Haxoxnenue B
MIPUPOJIE U IPUMEHEHHE

collection.edu.ru



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

AUucaxapuioB

[Tonmucaxapuasr:
CTPOCHE https://resh.edu.ru
80 MARPOMOTCRYTL, www.school-
Qusmicckie 1 . collection.edu.ru
XUMHUYECKUE CBOMCTRA,
MIPUMEHECHUE
[Tonsitue 06 https://resh.edu.ru
81 UCKYCCTBCHHBIX www.school-
BOJIOKHAX collection.edu.ru
Pemenune pacueTHbIX
SalaTl Ha OTPS/ICHEHIE https://resh.edu.ru
89 JIOJIA BBIXOJIa TIPOYKTa www.school-
pERRITI 01 collection.edu.ru
TEOPETUYECKHU
BO3MOXKHOTO
Cucremarusauus 1 https://resh.edu.ru
83 000011IcHIE 3HAHUT 110 www.school-
pasnmeny collection.edu.ru
KoHnTtponbHas paborta
10 TEME Pemry
84 "Kuciopoacoaeprkariu EI'D:https://ege.sdamgia.ru
¢ OpraHMYECKUEC /
coenqnHeHud"
85 AMUHBL https://resh.edu.ru



https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/

86

87

88

89

90

KJ1accuduKaus,
CTPOEHHE MOJICKYI,
obmrast hopmya,
U30Mepus,
HOMEHKJIaTypa 1
(bu3nIecKue CBONCTBRA

XMMHUYECKHAE CBOMCTBA
anuaTuuecKux
aMHUHOB

AHUWIVH: CTPOCHUE
aHWJIMHA, OCOOCHHOCTH
XUMHUUYECKHX CBOMCTB
aHWJIMHA

CriocoObl OJTy4YeHUS U
IPUMCHCHHE
anuQaTUIecKux
aMHHOB

AMUHOKHCIIOTHI:
HOMEHKJIaTypa 1
uzoMepusi, Gu3nuecKkue
cBoiicTBa. OTACILHBIE
MPEJICTAaBUTENH O
aMUHOKHCJIOT

XUMHWUYECKUE CBOUCTBA
aMUHOKHCJIIOT, UX

Www.school-
collection.edu.ru

https://resh.edu.ru
WWW.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
WwWw.school-



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/

OMOJIOTHYECKOE
3HAYEHUE
amMuHOKHCIIOT. CuHTE3
¥ THJIPOJINA3 TIETITHIOB

collection.edu.ru

benku kak npupoHbie

https://resh.edu.ru

91 MOJIUMEPBI; CTPYKTYPHI www.school-
OemKoB collection.edu.ru
. https://resh.edu.ru
92 XUMHUYECKHUE CBOMCTBA www.school-
OeIKOB _
collection.edu.ru
A30TcoaepxKaliue
TeTEPOLIMKINICCKHE
COEIUHEHUS. https://resh.edu.ru
93 HykenHoBbIC www.school-
KHMCJIOTEI: COCTaB, collection.edu.ru
CTpOEHHUE 1
Ounonoruyeckas poJib
[Ipaktruueckas paborta
Neo 4. Pemienue
IKCTICPUMEHTATBHBIX https://resh.edu.ru
94 3a/1a4 o TEME www.school-
"A3oTcoaepikariue collection.edu.ru
OpraHUYeCcKue
coeuHeHus"
95 [TpakTrueckas padorta https://resh.edu.ru



http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/

96

97

98

99

100

Ne 5. Pemenue
AKCIEPUMEHTAIIbHBIX
3a71a4 110 TEME
"Pacrio3HaBaHue
OpTraHUYECKUX
coequHEeHHUI"

[IpomexyTounas
aTTeCTallMOHHAs paboTa

OcHOBHBIE TTOHSTHUS
XUMHUHA
BBICOKOMOJIEKYJIAPHBIX
COCIVHEHNN 1 METOJIBI
WX CUHTE3a —
MOJIMMEPU3ALUA U
MMOJIMKOHICHCAIINS
ITnacTmaccsl.

Yrunuzanus u
nepepadoTKa IIacTuKa

DJIaCTOMEPHI:
HaTypaJIbHbIN
CUHTETUYECKHUE
Kayuyku. Peznna

Bonoxkna:
HaTypaJbHbIE,

Www.school-
collection.edu.ru

Pemry

EI'D:https://ege.sdamgia.ru

/

https://resh.edu.ru
WwWw.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
www.school-
collection.edu.ru

https://resh.edu.ru
WwWw.school-



http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/

UCKYCCTBEHHBIE,
CUHTETHUYECKHE.
[Tonumepsr
CIELIMAIBHOTO
Ha3HAYCHHUS

[TpakTrueckas pabota
Ne 6. Pemienue

collection.edu.ru

https://resh.edu.ru

AKCIIEPUMEHTAIBHBIX
101 P 1 www.school-
3a7a4 I10 TEME -
" collection.edu.ru
PacrniozraBanue
IJIacTMacC U BOJIOKOH"
O0o00mIeHue u
CHUCTEMATH3AIIUA
https://resh.edu.ru
W3YUEHHOI'0 MaTepuaia
102 v p 1 Www.school-
10 TEME .
" collection.edu.ru
BricokomouekynsipHbI
e coequueHusa"
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME



http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/

YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 11 knace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH
A.H., Akiinonepnoe obmectBo «M3marensctBo «IIpocBeiienne»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
Metonuuel. Xumus. YrnyOnennsiit ypoBenb. 10 knacc. YueOuuk (aBropst O. C.
[Mabpuensn, U. I'. Octpoymos, C. FO. ITonomapen). 368 c.

2. Meroauueckoe nocodue. Yrinyonenusiit ypoBenb. 10 kinacce (aBropsl O. C.
["abpuensn, . I'. Octpoymos). 208 c.

3. HactonbHas kaura yuutens. YTiyosneHHsi ypoBenb. 10 knace (aBTopsl O. C.
[Mabpuensy, U. I'. Octpoymon). 480 c.

4. KoHTpoJibHBIE U POBEPOUYHBIE pab0ThI K yueOHuKy O. C. ['abpuensna, 1. T
OctpoyMoBa,

C. IO. ITonomapena «Xumusi. Yriay0OneHHslil ypoeHsb. 10 kimace» (aBropst O. C.
["aGpuensn,

C. A. Cnagxos, A. M. banapy). 192 c.

5. Kontposnbhbie padoTsl kK yueOuuky O. C. I'abpuensina, . I'. Octpoymosa, C.
FO. [TonomapeBa «Xumusi. YrayOneHusiii ypoens. 10 kiacey (aBropst O. C.
[Nabpuensn, C. A. CnagkoB, A. M. banapy). 80 c.

6. Xumuueckuii sxkcniepumeHT B mkoiie. 10 kmace (aBroper O. C. I'abpuensn, JI.
[1. Batnuna). 208 c.

7. Xumus. YriayOneHHslid ypoBenb. 10 knacc. DnekTpoHHas popma
y4eOHHKa.CKOE ocooue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. http://www.alhimik.rullpeacraBiens! cieayromnye pyoOpruKn: COBETHI
aOUTYpPUEHTY, YUUTEIIO XUMUH, CIPABOYHUK (O4CHB OO0JIbINAst MOJ00PKA TaOIHIT
Y CIIPAaBOYHBIX MaTEPHUAJIOB), Becenast XUMHUS,

HOBOCTH, OJIUMITHA/IbI, KYHCTKamMepa (Macca MHTEPECHBIX UCTOPUUECKUX
CBEJICHMUI).



2. http://www.hij.ruXXypuan « Xumus v )KU3Hb» MOHATHO U 3aHUMATEIHHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO IPOMCXOINUT B HAYKe U B MUPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.htmlSnexrponnsiii sxypHan « XUMUKHA U
XuMus». [IpeIcTaBIeHO MHOXKECTBO OIBITOB [0 XMMUH, 3aHUMATEIILHON
uH(OopMaIHH, MO3BOJISIONICH YBIICUb YICHUKOB SKCIICPUMEHTAILHON YacThIO
npeMeTa.
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